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RESUME

Objectif : L'arrét cardio-respiratoire (ACR) est une pathologie fréquente dont 'une des
principales problématiques est le pronostic neurologique. Les recommandations actuelles
proposent un algorithme diagnostic permettant de prédire une évolution défavorable,
cependant il n’existe pas d’examen permettant de prédire une évolution favorable. Le but de
cette étude est d’examiner l'intérét de la recherche de Mismatch Negativity (MMN) dans
I'évaluation du pronostic neurologique.

Méthode : Il s’agit d’'une étude rétrospective, monocentrique ayant analysé tous les patients
admis apres un ACR et avec une durée de séjour supérieure a 48h entre 2011 et 2020. Le
critére d’inclusion était la réalisation de MMN au cours de I'hospitalisation en réanimation.
Deux groupes ont été constitués en fonction des résultats des MMN (« Positifs » et « Non
Positifs »). Les MMN initialement considérés comme ambigus ou non interprétables étaient
relus par un neurologue afin d’appartenir a I'un des deux groupes. Le critere de jugement
principal était I'accés a la conscience en réanimation.

Résultats : 566 patients ont été analysés parmilesquels 49 ont eu des MMN. Nous avons inclus
13 patients dans le groupe MMN « Positifs » et 36 dans le groupe « Non positifs ». Les
caractéristiques des patients étaient similaires entre les deux groupes. Nous n’avons pas
trouvé de différence sur I’accés a la conscience (31% vs. 19%, p=0.451). Le nombre de patient
avec un score de Rankin > 3 a 1 an n’était également pas différent (15% vs. 8%, p=0.598).
Conclusion : Contrairement aux études précédemment publiées sur le sujet, les patients avec
des MMN positifs n"ont pas présenté une meilleure évolution neurologique que ce soit en

réanimationou a1 an.
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ABSTRACT

Background: Cardiac arrest is a frequent pathology in which one the main problematic is the
neurological prognostic. The latest recommendations suggest an algorithm allowing to predict
poor neurological evolution. Yet there is no exam allowing to predict a good outcome. The
aim of this study is to evaluate the interest of the MisMatch Negativity (MMN) on the
evaluation of neurological outcome.

Method: We conduct a monocentric retrospective study about all patients hospitalized
following a cardiac arrest and stayed in the ICU for more than 48h. All patients with MMN
recorded were included. Two groups were formed, "Positive" and "Non positive". The primary
endpoint was the consciousness in ICU.

Results: 566 patients had their medical records examined and among them there were 49
who underwent MMN. We included 13 patients in the "Positive" group and 36 in the "Non
positive" group. The baseline caracteristics were not statistically different. We found no
differences regarding consiousness (31% vs. 19%, p=0.451). The number of patients with a
Rankin score > 3 at 1 year was also not different (15% vs. 8%, p=0.598).

Conclusion: In contrast to previous studies, patients with positive MMN did not show a better

neurological outcome in the ICU nor at one year.
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INTRODUCTION

Ischaemic heart diseases (including cardiac arrest) are as today the first cause of mortality
worldwidel. In France the global incidence of out of hospital cardiac arrest has been estimated
around 75.3/100 000 among adults. The mortality is still high with only 5% of the patients alive
a month after a cardiac arrest?. In Grenoble the RENAU database includes all the cardiac arrest
that has been eligible for advance cardiac life support. In 2020, among the 549 cardiac arrests
included, only 65 (18%) have been admitted alive to the hospital®. Following the admission,
the patients underwent post resuscitation care (such as targeted temperature management,

or glycemic control) following the ERC recommendation that has been updated in 2021%.

After that, one of the main problematics is usually the neurological prognostication for the
patients who will not awake after the removal of the sedation drug®>. The 2021
recommendations have proposed an algorithm (Appendix 1) based on clinical exams,
electroencephalography, somatosensory evoked potential, brain imaging and biological
markers. This algorithm allowed the clinicians to determine the patients who will not awake
with a 0% false positive rate®. In those situations one of the main bias is the risk of self-fulfilling
prophecy regarding the outcome and the survival. To avoid this risk, this algorithm has been
used in ICU where there was no withdrawal of life support therapy showing a 0% false positive

rate again’®°,

Although it is possible to assess that a patient will not awake, many of them do not fulfill all
the criteria and are in factin a grey area. There is, as of today, no way to predict the awakening.
An exam that has been described since a few decades is the Mismatch Negativity (MMN). This

exam is based on auditory evoked potentials and the oddball paradigm?®1?,
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The patient is subjected to standard and deviant auditory stimulation while having an
electroencephalography recording. The deviant stimulation might be a change of length
and/or of frequency from the standard sound. In a positive MMN there is a difference in the
electroencephalography recording (figure 1). This difference is called the Mismatch Negativity.
This exam despite being not included in the latest recommendation has been used to predict
a good outcome in comatose patients'Z!31# with a focus on post anoxic coma where it is
supposed to have the best specificity, up to 100%*°. Old studies have suggested that positive
MMN were able to predict awakening and a positive neurological outcome'®. However, more
recent studies have shown that patients with positive MMN might not have such a good
neurological recovery'’. In addition, the first studies have found a poor sensibility and it has
been shown that a good neurological outcome might occur even after negative MMN!213.14,
Moreover negative MMN might be found in conscious patient as well as in sleeping patients?®.

Therefore, the latest studies suggest that only positive MMN should be taken into account®®.

In this context, we conducted a retrospective study in the cardiovascular ICU of the Grenoble
University Hospital to determine the outcome of the patients that underwent MMN following

a cardiac arrest and to evaluate the usefulness of this exam.

Fz - A2
100ms/D
5uv/D

= Standard
\“\ 'e"--- Déviant
¥ wesss Différence
P300

Figure 1 : Example of a Positive MMN (Azabou, E., 2017)
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METHODS

Study design and population

In order to evaluate the help from the MMN on the neuroprognostication, we conducted this
monocentric, retrospective study in the Cardiovascular ICU of the Grenoble University

Hospital.

Initially we wanted to include patients from two other ICU in the Alps area (Chambery and
Annecy). Due to contradictory results in Chambery and the lack of technical resources in

Annecy, MMN were not performed, thus the study was limited to one center.

We included all the patients hospitalised in the Cardiovascular ICU between 2011 and 2020
following a cardiac arrest and who underwent MMN during the ICU hospitalisation. Patients
hospitalised following a cardiac arrest were found by researching for the key words “cardiac
arrest” in the ICU database (Centricity Critical Care Clinisoft, GE Healthcare, “REASIC”). Among
those patients, those with a length of stay superior to 48 hours had their medical files evaluate

to see if they had undergone MMN. All patient with MMN were included.

MMN results could initially belong to one of three categories: Positive, Negative or

Uncontributory.

Uncontributory MMN were then reread by a trained neurologist to determine if it could be

reclassified in Positive or Negative.

Patients were afterwards classified in two categories: “Positive” and “Non positive”. We chose
to pool the Negative an Uncontributory results since in the literature, only positive MMN are

relevant.

In case of multiples MMN, a positive MMN classified the patient in the “Positive” category.
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MMN

MMN were realized by trained technicians at bedside and according to the French
Recommendations?®. The standard sound was an 800Hz and 75ms sound played in both ears.
The deviant sound was an 800Hz sound with a length of 30 ms played in both ears too. Sounds
were played every seconds and the deviants one appears randomly with a deviant/standard

ratio of 14%.

The recording electrodes were placed on the median line on the standardized place Frontal
(Fz), Central (Cz), Parietal (Pz) and on the left mastoid (A1). 5 to 6 series including 45 deviants

stimulation were recorded for each patient.

To avoid parasites due to uncontrolled movements of the patient, neuromuscular blockade

may have been used on unconscious patients.

MMN were then read by a trained neurologist from the electroneurophysiology team.

Data collection

Clinical data were extracted from the REASIC software and the local medical files. The one

year data were collected from medical report issued around one year after the ICU admission.

For every patient we looked for age at admission, sex, length of no and low flow, shockable
status, SAPSII, the use of targeted temperature management, evoked potential status, NSE
values, pupillometry, duration between admission and MMN recording, best neurological

state in ICU, consciousness, cause of death and withdrawal of life support therapies.

The best neurological state was assessed using the Glasgow Coma Scale and consciousness

was recorded as positive in patient M6 using the motor score on the Glasgow Scale.
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The one year evolution was assessed using the Rankin scale. The cutoff we used was a Rankin
score = 3 (Appendix 2). We also looked for consciousness within the first year following the

admission.

Statistical analysis

Patients were classified in two groups according to the MMN results. Continuous measures
are presented as means and standard deviation for normal distribution assessed by the

Shapiro-Wilk test or as median and IQR and the categorical one as percentage.

For each variable we used either the Fisher exact test or the Student t test. Statistical analysis

were realized using the R and Scilab software.

We also assessed the characteristics of the MMN as a diagnostic test. We looked for different
outcomes: Consciousness in the ICU, Consciousness within the first year after the ICU
admission and Survival in the ICU. For each of the outcome we calculated a Sensibility (Se),
Specificity (Sp), the positive and negative predictive values (PPV, NPV), and the positive and

negative likelihood ratios (PLR, NLR).

RESULTS

Patients’ characteristics

A total of 566 patients have been hospitalised for more than 48h following a cardiac arrest
between 2011 and 2020. Among those, 128 needed the realization of evoked potentials and

among them 49 underwent MMN (Figure 2).
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566 Cardiac Arrest with a
length of stay > 48h

h 4

128 Patients who underwent
Evoked Potentials

A 4

69 Patients with positive
Evoked Potentials

h 4

49 Patients who underwent

v v v
13 Patients with positive 14 Patients with 22 Patients with negative
MMN uncontributories MMN MMN
v ¢
13 Patients with "Positive” 36 Patients with "Non
MMN positive" MMN

Figure 2 : Patients Flowchart

The MMN results were divided as followed: 13 positive, 22 negative and 14 uncontributives.

After examination of the 14 uncontributives there were 13 positive and 36 non-positive.

The patients’ characteristics are shown in the Table 1. All patients had positive somatosensory
evoked potentials and they were all treated with targeted temperature management. There
was no statistically significant difference between the groups regarding sex, age, low and no
Flow, SAPSII and the duration between admission and MMN realization. Patients were mostly
men (85% vs. 81%, NS) around 60 years old (57.7 vs. 61, NS) with a median no flow lower than
5 minutes (4 vs. 0, NS) and a 25 minutes median Low Flow in both groups. MMN were realized
around the 7t" day of hospitalization (7 vs. 6, NS) with a similar GCS motor score at the time

of recording.
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NSE dosage were only done after 2017 and thus we had results for only 8 patients (1 in the

“Positive” group and 7 in the “Non Positive”) among 49. Therefore, we did not include it in our

statistical analysis. The Same went for the automated pupillometry, only a few results were

written in the medical records and with a large heterogeneity regarding the time of realization.

POSITIVE MMN NON-POSITIVE MMN
p
(N=13) (N=36)
Men (%) 11 (85) 29 (81) NS
Age 57,7 £ 15,0 61,0+ 11,4 NS
No Flow in minutes 4 [0-5] 0 [0-5] NS
Low Flow in minutes 25 [18-35] 25 [15-46] NS
Shockable Rhythm (%) 9 (69) 26 (72) NS
SAPSII 64,3 + 16,6 65,7 + 15,6 NS
Days between Admission
7 [3-12] 6 [4-8] NS
and MMN
Motor Glasgow score
1[1-3] 1[1-3] NS

during the MMN

Patients’ outcomes

Table 1 : Patients characteristics

Outcomes results are shown in table 2. There was no statistically significant difference

regarding access to consciousness during the ICU stay (31% vs 19%, NS). We also found no

difference in the best GCS motor score during the ICU hospitalization (3 vs. 2, NS).
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The survival rate was however different (62% vs. 17%, p=0.004) with a difference in the length

of stay in the ICU (31.9 vs. 12.9, p= 0.002). There were also more withdrawing of life support

therapy in the non-positive group (31% vs. 75%, p=0.007).

Regarding the 1 year outcome there was no difference in the ratio of patients having Rankin

score <3. We however found a difference in the ratio of patients accessing consciousness

during the first year (54% vs. 19%, p=0.031).

POSITIVE MMN NON-POSITIVE MMN P
(N=13) (N=36)
Consciousness in ICU (%) 4 (31) 7 (19) NS
Consciousness within the first year
7 (54) 7 (19) 0,031
(%)
Rankin score > 3 (%) 2 (15) 3(8) NS
ICU survival (%) 8 (62) 6(17) 0,004
Length of stay in days 27 [19-43] 10 [6-17] 0,002
Best Glasgow Coma Scale score in
8 [6-11] 5[3-7] NS
ICU
Best Motor Glasgow score in ICU 3 [2-6] 2 [1-3] NS
Neurological withdrawal of life
4(31) 27 (75) 0,007
support (%)
Table 2 : Patients outcomes
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Test characteristics

The test characteristics are shown in table 3. For each of the outcome we found a poor
sensibility which was expected regarding previous publications. The specificity was however
lower with none of them above 0.9 meaning a non-specific test. Regarding the positive
predictive values, we also found lower values than expected. The Same went for positive

likelihood ratios.

Se Sp PPV NPV PLR NLR
Consciousness in ICU 0,36 0,76 0,31 0,81 1,54 0,83
Consciousness within
0,50 0,83 0,54 0,81 2,92 0,60
the first year
Survival in the ICU 0,57 0,86 0,62 0,83 4,00 0,50

Table 3 : MMIN test characteristics

DISCUSSION

This study examined the outcome of patients that underwent MMN following a cardiac arrest.
The characteristics of the population match those of previous published study that included a
majority of men between 60 and 70 years old. The length of No Flow was also consistent with
the literature. The overall mortality was also consistent with previous published studies.
However, we found much more shockable rhythm than in the global population (70% vs. 10-
20%) of cardiac arrest.

Regarding the test characteristics of the MMN, if the Sensibility was similar, we found several
differences with previous studies. The characteristics are compared in the Table 4 regarding

access to consciousness or survival.
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Se Sp PPV NPV PLR NLR

Consciousness in ICU 0,36 0,76 0,31 0,81 1,54 0,83
Fischer et al. 2006 0,60 1,00 1,00 0,84

Naccache et al. 2005 0,53 0,93 0,90 7,57

Tzovara et al. 2013 0,88 0,45

Table 4 MMN caracteristics comparison between several studies

Most of them focused on the access of consciousness with a variable delay. In one of the first
study in 1999, Fischer and al. found a specificity of 0.91. In 2005 Naccache et al. found similar
results with a specificity of 0.93, a positive predictive value of 0.90 and a positive likelihood
ratio of 7.57. However, those studies did not focus on post cardiac arrest comatose (none in
the Naccache study) and the delay of MMN recording ranged from 4 to 96 days. In 2006,
Fischer et al. focused on post anoxic comatose founding a specificity and a positive predictive
value of 1. In this study, the authors suggested an algorithm to predict the awakening that
started with the search of the MMN and ended with somatosensory evoked potentials. This
study was published before the publication of the first neuroprognostication algorithm in the
2015 ERC?® recommendations where the somatosensory evoked potentials were
recommended as a first line exam and where there is no mention of MMN. Thus, it is
complicated to compare the results of this study with our own results where the
neuroprognostication was mostly done according to the recommendations. Regarding long
term outcome, a study published by Luauté et al. in 2005 showed that patients with positive
MMN had a better 1-year outcome regarding the GOS score??. This study included patients

with various coma etiologies among whom there was 64 post anoxic patients. On this
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subgroup only 40% of the patients with positive MMN had a favorable outcome. A more
recent study published in 2018 has focused on the use of MMN in deeply sedated patients in
ICU%2. However, this study only includes 43 patients with no post anoxic patients and the
awake criteria was having the eyes open and visual contact. We found no recent studies
focusing on post anoxic patients and most of the recent reviews often use the same
references®.

Regarding our own study, there were several limitations to our results. First, the number of
patients that we included. It was unexpected to have only 49 patients with MMN on a 10-year
duration. We expected more but after rechecking it was consistent with our database that
exhibits 566 patients that stayed for more than 48 hours in the ICU. Among those, 128
underwent evoked potentials with only 69 of them coming back positive. Finally, it is 49
patients among 69 (71%) that needed MMN. However, if this small number is a limitation to
the study’s strength, it shows that in real life most of the patients do not need this exam and
that it is an end of the line exam. This number is also consistent with other published studies.
Another limitation is the retrospective character of the study. We found several prospective
studies that have tried to evaluate the usefulness of MMN on predicting the awakening. In
those studies, all the patients underwent MMN and often early after the admission allowing
them to include more patients. We did not find prospective studies focused on post anoxic
coma in which MMN were done after the exams and timing recommended by the ERC. As a
reminder, electroneuroprognostication should be done at least 72 hours after the removal of
the sedation. Including the hypothermia period, it means that evoked potentials should be
done around the 5t day after admission.

Regarding the time between admission and MMN’s realization we found in our study a mean

time of 7 days in both groups. As written before, in most of the previous studies the MMN
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were done sooner after the admission. It is likely that this difference of timing may had an
impact on the results. Early positive MMN in patients that would have awake spontaneously
quickly after sedation removal reinforced the positive predictive value of the exam. This
difference of timing might explains part of the difference we observed in our positive and
negative predictive value and in our likelihood ratios.

Finally, if we focused on the question “Do the MMN have an interest in the
neuroprognostication?” it is important to evaluate the long-term evolution of the patients. In
our study, even though we found a difference regarding the access to consciousness at one
year, there was no difference regarding the Rankin score. Thus, asking the question “Should
we keep doing MMN?”. Reading the medical reports of the patients with discrepancies
between MMNSs’ results and clinical evolution we found multiple situations. For patients with
negative MMN there was sometimes an improvement between the MMN realization and the
time of ethical discussion regarding withdrawal of life support therapy allowing the patients
to have clinical improvements. For patients with positive MMN, we found a length of stay
significantly longer maybe due to the MMN results. However due to the retrospective
character of the study it is hard to know the weight of the MMN results on the decision to
continue the resuscitation.

To do so, we conducted a second statistical analysis classifying the patients in “Conscious
within the first year” vs. “Not conscious within the first year” (Appendix 3). We found no
statistical differences in the patients’ characteristics. As expected, there were more positive
MMN in the “Conscious” group (0.5 vs. 0.17, p=0,031) and a longer length of stay (27.2 vs.
14.3, p=0,001). We found no confounding factors.

To go further, some studies have looked at those neurophysiological exams in a quantitative

way regarding MMN?'” and more recently SEPs showing interesting results?*. Some teams have
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also investigated P300 wave using the subject own name during MMN recording showing an
improvement in the prognostic characteritics?>2?°. Some have even investigated sensory MMN
looking for a discrimination in tactile stimulation?’. Finally in the era of the machine learning
approach, a study has shown interesting results in the research of MMN using machine
learning allowing the finding of positive MMN in healthy subject in an automated and

continuous way?,

CONCLUSION

We found that the need of the Mismatch Negativity was quite rare and that the results
regarding clinical evolution could be discrepant. Those results might explain why this exam
does not appear in the ERC recommendations nor in the American recommendations?®. A way
to have more answers might be to conduct a prospective multicentric study to have enough
patients requiring MMN with standardized post resuscitation care. However, such study might
raise ethical concern regarding the time of withdrawing of life support therapies and how the
MMN results should be integrated in this decision. In the absence of such studies MMN results

should be handle with care and not weight a lot in ethical decisions.
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THESE SOUTENUE PAR : Stéphane PRIEM

TITRE :

Intérét des MMN dans I'évaluation du pronostic neurologique aprés un arrét cardiaque

CONCLUSION :

Objectif : L'arrét cardio-respiratoire (ACR) est une pathologie fréquente dont I'une des principales
problématiques est le pronostic neurologique. Les recommandations actuelles proposent un algorithme
diagnostic permettant de prédire une évolution défavorable, cependant il n’existe pas d’examen
permettant de prédire une évolution favorable. Le but de cette étude est d’examiner l'intérét de la
recherche de Mismatch Negativity (MMN) sur |'évaluation du pronostic neurologique. Méthode : Il s'agit
d’une étude rétrospective, monocentrique ayant analysé tous les patients admis apres un ACR et avec une
durée de séjour supéricure a 48h entre 2011 et 2020. Le critére d'inclusion était la réalisation de MMN au
cours de I'hospitalisation en réanimation. Deux groupes ont été constitués en fonction des résultats des
MMN (« Positifs » et « Non Positifs »). Les MMN initialement considérés comme ambigus ou non
interprétables étaient relus par un neurologue afin d’appartenir a I'un des deux groupes. Le critére de
jugement principal était I'acces  la conscience en réanimation. Résultats : 566 patients ont été analysés
parmi lesquels 49 ont eu des MMN. Nous avons inclus 13 patients dans le groupe MMN « Positifs » et 36
dans le groupe « Non positifs ». Les caractéristiques des patients étaient similaires entre les deux groupes.
Nous n’avons pas trouvé de différence sur I'accés a la conscience (31% vs. 19%, p=0.451). Le nombre de
patient avec un score de Rankin > 3 a 1 an n’¢tait également pas différent (15% vs. 8%, p=0.598).
Conclusion : Contrairement aux études précédemment publiées sur le sujet, les patients avec des MMNs
positifs n’ont pas présenté une meilleure évolution neurologique gue ce soit en réanimationoua 1 an.
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APPENDIX 1: Neuroprognostication algorithm from the 2021 ERC Guidelines

NEUROPROGNOSTICATION FOR THE (@) mvscinon
COMATOSE PATIENT AFTER RESUSCITATION e IDEL NS
FROM CARDIAC ARREST 2021

Targeted temperature
management and rewarming

Unconscious patient,
M=<3 at =72h without confounders (')

YES

At least TWO of:
No pupillary (°) and corneal reflexes at 272h
Bilaterally absent N20 SSEP wave Poor
Highly malignant (3) EEG at >24h Tittei;rgli
NSE >60 pg/L (%) at 48h and/or 72h

Status myoclonus (5) <72h

Diffuse and extensive anoxic injury on brain CT/MRI

Observe and re-evaluate

Major confounders may include analgo-sedation, neuromuscular blockade, hypothermia,
severe hypotension, hypoglycaemia, sepsis, and metabolic and respiratory derangements

Use an automated pupillometer, when available, to assess pupillary light reflex

Suppressed background + periodic discharges or burst-suppression, according to American Clinical
Neurophysiology Society

Increasing NSE levels between 24h-48h or 24/48 and 72h further support a likely poor outcome
Defined as a continuous and generalised myoclonus persisting for 30 minutes or more

Caution in case of discordant signs indicating a potentially good outcome (see text for details).
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APPENDIX 2: Modified Rankin score

Score

0
1

Definition

No symptoms

No significant disability. Able to carry out all usual activities,
despite some symptoms

Slight disability. Able to look after own affairs without
assistance, but unable to carry out all previous activities
Moderate disability. Requires some help, but able to walk
unassisted

Moderately severe disability. Unable to attend to own bodily
needs without assistance, and unable to walk unassisted
Severe disability. Requires constant nursing care and
attention, bedridden, incontinent

Dead
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APPENDIX 3: Statistical analysis comparing the patients reaching consciousness within the

first year after cardiac arrest vs. the other

Conscious Non conscious
p
(N=14) (N=35)

Men (%) 12 (86) 28 (80) NS

Age 63.5 [50-66] 61.0 [54-70] NS

No Flow in minutes 4 [0-9] 0 [0-5] NS

Low Flow in minutes 25 [16-34] 25 [15-45] NS

SAPSII 62,1 + 16,1 66,6 + 15,6 NS

Days between Admission and MMN 7.5 [5-10] 6 [4-9] NS
Length of stay in days 27.5 [18-30] 10 [6.5-17] 0,001

Motor Glasgow score during the MMN 2 [1-4] 1[1-2] NS

Shockable Rhythm (%) 10 (71) 25 (71) NS
Positive MMN (%) 7 (50) 6 (17) 0,031
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e serment d’Hippocrate

Texte revu par I'Ordre des médecins en 2012

“ Au moment d’étre admis(e) & exercer la
meédecine, je promets et je jure d’étre fidéle aux lois
de I’'honneur et de la probité.

Mon premier souci sera de rétablir, de préserver ou de promouvoir la
santé dans tous ses éléments, physiques et mentaux, individuels et
SOCIAUX.

Je respecterai toutes les personnes, leur autonomie et leur volonte, sans
aucune discriminationselon leurétatou leurs convictions.J'interviendrai
pour les protéger si elles sont affaiblies, vulnérables ou menacees dans
leur intégrité ou leur dignité. Méme sous la contrainte, je ne ferai pas
usage de mes connaissances contre les lois de 'humanite.

Jinformerai les patients des décisions envisagées, de leurs raisons et
de leurs conséquences.

Je ne tromperai jamais leur confiance et n'exploiterai pas le pouvoir
hérité des circonstances pour forcer les consciences.

Je donnerai mes soins a l'indigent et & quiconque me les demandera.
Je ne me laisserai pas influencer par la soif du gain ou la recherche de
la gloire.

Admis(e) dans l'intimité des personnes, je tairai les secrets qui me seront
confiés. Regu(e) & l'intérieur des maisons, je respecterai les secrets des
foyers et ma conduite ne servira pas a corrompre les moeurs.

Je ferai tout pour soulager les souffrances. Je ne prolongerai pas
abusivementles agonies.Je ne provoqueraijamaislamortdélibérément.

Je préserverai 'indépendance nécessaire a 'accomplissement de ma
mission. Je n'entreprendrai rien qui dépasse mes compeétences. Je les
entretiendrai et les perfectionnerai pour assurer au mieux les services
qui me seront demandés.

J'apporterai mon aide & mes confreres ainsi qu'a leurs familles dans
ladversité. Que les hommes et mes confréres m'accordent leur estime
si je suis fidele & mes promesses ; que je sois déshonoré(e) et méprisé(e)

sij'y manque. ”

SECTEUR
SANTE 7,

Université Grenoble Alpes
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